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EXQGD�ELU�\DQOÕúOÕN�YDU���<LQH�ELU�$OPDQ�VDQD\LFLQLQ��-DSRQ�DUDEDVÕ�DOPDN�LVWH\HQ�JLWVLQ�-DSRQ\D
GD�
Lú� DUDVÕQ�� DoÕNODPDVÕ� JHUoHNWHQ� �ONHPL]LQ� QHOHU� \DSPDVÕ� JHUHNOLOL÷L� NRQXVXQGD� LS� XoODUÕ�
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$OL�<øöø7�NRQXúPDVÕQGD�D\UÕFD�� �0HVOHN�DODQÕPÕ]�GL÷HU�PHVOHN�GLVLSOLQOHULQGH�\DúDQPDGÕ÷Õ�GHQOL�
KÕ]OÕ� WHNQRORMLN� JHOLúPHOHULQ� \DúDQGÕ÷Õ� ELU� DODQGÕU�� 2WRPDV\RQ� WHNQRORMLVL� GH� HQ� KÕ]OÕ� JHOLúHQ�
WHNQRORMLOHUGHQ� ELULVLGLU�� %LU� \DQGDQ� HOHNWURQLN� GHYUHOHULQ� NXOODQÕOPDVÕ\OD� EDVLWOHúHQ� NRQWURO�
X\JXODPDODUÕ� GL÷HU� \DQGDQ� URERW� NXOODQÕPÕQÕQ� DUWPDVÕ�� EX� NRQXGDNL� DUDúWÕUPDODUÕ� KÕ]ODQGÕUPÕú� YH�
����
OHULQ�EDúÕQGD�ELOJLVD\DU�NXOODQÕPÕQÕQ�\D\JÕQODúPDVÕ\OD�EXJ�QN��DQODPÕQGD�RWRPDV\RQ�NDYUDPÕ�
RUWD\D�oÕNPÕúWÕU��%XJ�Q�DUWÕN�GHYDVD�ELU�ELQDQÕQ�L]OHQPHVL�YH�GHQHWLPL�YH\D�ELU�IDEULNDGDNL��UHWLP�
V�UHFLQLQ� L]OHQPHVL� YH� GHQHWLPL� VDGHFH� ELU� 3&� DUDFÕOÕ÷Õ\OD� \DSÕODELOPHNWHGLU�� 2WRPDV\RQ�
WHNQRORMLOHULQLQ�JHOLúLPL�ELU�WDUDIWDQ�PDOL\HWOHUL�D]DOWÕUNHQ�GL÷HU�\DQGDQ�LúOHP�V�UHoOHULQL�NÕVDOWPDNWD�
YH�GR÷UX�\DSÕOPDVÕQÕ�VD÷ODPDNWDGÕU���
2WRPDV\RQ� WHNQRORMLOHULQLQ� JHOLúLPL� YH� \D\JÕQODúPDVÕ� HOHNWURQLN� P�KHQGLVOL÷L� LOH� PDNLQH�
P�KHQGLVOL÷LQLQ� HYOLOL÷LQL� YH� \HQL� ELU� PHVOHN� GLVLSOLQLQLQ� GR÷PDVÕQÕ� GD� EHUDEHULQGH� JHWLUPLúWLU��
%XJ�Q� ED]Õ� �QLYHUVLWHOHULQ� 2WRPDV\RQ� 0�KHQGLVOL÷L� E|O�POHULQLQ� ROPDVÕ� EX� LKWL\DoWDQ�
ND\QDNODQPDNWDGÕU���GHGL���
6HPSR]\XP� DoÕOÕúÕQD� NDWÕODQ� 7002%� <|QHWLP� .XUXOX� �\HVL� +�VH\LQ� <(ùø/� LVH� RGDODUFD�
JHUoHNOHúWLULOHQ�EX�W�U�|QHPOL�HWNLQOLNOHULQ�VDYDú�QHGHQL�LOH�\HWHULQFH�WRSOXPGD�GH÷HUOHQGLULOHPHGL÷L��
WHU|UL]PH� ROGX÷X� NDGDU� VDYDúD� GD� NDUúÕ� ROGXNODUÕQÕ� YH� EX� VDYDúÕQ� EL]LP� VDYDúÕPÕ]� ROPDGÕ÷Õ�
KHUNHVLQGH�VDYDúD�NDUúÕ�oÕNPDVÕ�JHUHNWL÷LQL�\DSWÕ÷Õ�NRQXúPDVÕQGD�YXUJXODGÕ���
6HPSR]\XPXQ� LON� RWXUXPXQXQ� EDúNDQOÕ÷ÕQÕ� (JH� hQLYHUVLWHVL� (OHNWULN� (OHNWURQLN� 0�KHQGLVOL÷L�
%|O�P��%DúNDQÕ�3URI��'U��0HWLQ�d2/$.�\�U�WW���%X�RWXUXPGD�ø]PLU�'HPLU�dHOLN
GH�J|UHY�\DSDQ�
0HKPHW� $OL� $<&$1� RWRPDV\RQXQ� HQG�VWULGHNL� |QHPLQH� LOLúNLQ�� $7$6(/� ILUPDVÕQGDQ� $ULI�
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6g</(0�(QG�VWUXPDQWDV\RQXQ�SURMHOHQGLUPH�YH�PRQWDM� HVDVODUÕQÕ� LoHUHQ��(/ø0.2� ILUPDVÕQGDQ�
LVH�0DOLN�$9ø5$/�WHUPRNXSODUOD�LOJLOL�ELOGLULOHU�VXQGXODU���
g÷OH� DUDVÕQGDQ� VRQUD� '(h� (OHNWULN� (OHNWURQLN� %|O�P�� |÷UHWLP� �\HOHULQGHQ� 'Ro�� 'U�� (\�S�
$.3,1$5
ÕQ� RWXUXP� EDúNDQOÕ÷ÕQÕ� \DSWÕ÷Õ� ��� RWXUXPGD� �� ELOGLUL� VXQXOGX�� 3DPXNNDOH�
hQLYHUVLWHVL
QGHQ� $OL� .,5d$<� ��� ID]OÕ� DVHQNURQ� PRWRUODUÕQ� ,*%7
� OHUOH� WDVDUODQDQ� 3:0
OL� ELU�
LQYHUW|U� LOH�KÕ]�NRQWURO�Q�Q�JHUoHNOHúWLULOPHVL���352.6ø6� ILUPDVÕQGDQ�%HUN�'(0ø57$ù��*D]�YH�
HQHUML� W�NHWLPL� L]OHPH� VLVWHPL��� (/ø0.2� ILUPDVÕQGDQ�0DOLN� $9ø5$/� �%DQG� NDQWDUODUÕ� YH� GR]DM�
EDQGODUÕ��� $%&�&('(7$ù� ILUPDVÕQGDQ�*�UE�]�<h&(%$ö� LVH� �$&�0RWRU� 6�U�F�OHUL� LOH�*HE]H�
26%� (÷LWLP� 0HUNH]LQGHNL� KDYDODQGÕUPD� VLVWHPOHULQGH� \DSÕODQ� HQHUML� WDVDUUXIX�� NRQXODUÕQGD�
ELOGLULOHULQL�VXQGXODU���
.DKYH� DUDVÕQÕQ� DUGÕQGDQ� \DSÕODQ� ��� 2WXUXPX� (JH� hQLYHUVLWHVL� %LOJLVD\DU� 0�KHQGLVOL÷L� %|O�P��
|÷UHWLP��\HVL�'Ro��'U��2÷X]�'ø.(1(//ø�\|QHWWL��%X�RWXUXPGD�(UFL\HV�hQLYHUVLWHVL
QGHQ�*DP]H�
<,/',=� �%OXHWRRWK� NDEORVX]� LOHWLúLP� WHNQRORMLVLQLQ� RWRPDV\RQGD� NXOODQÕPÕ��� 3+2(1,;�
&217$&7� ILUPDVÕQGDQ� LVH� $OL� 5Õ]D� .h7h.dh� )LHOGEXV� VLVWHPOHUL� LQWHUEXV� LOH� RWRPDV\RQL��
'(/7$�3526(6� ILUPDVÕQGDQ�2÷X]�d(/ø.(/� �øQWHUQHWLQ� IDEULND� RWRPDV\RQXQGD� NXOODQÕOPDVÕQD�
|UQHN�RODUDN�7UDQVSDUHQW�)DFWRU\���02(//(5�ILUPDVÕQGDQ�6HYLQo�$<'2ö08ù�LVH��(QG�VWUL\HO�
RWRPDV\RQGD�\HQL�,�2�MHQHUDV\RQX��;,�21��NRQXODUÕQGD�ELOGLULOHULQL�VXQGXODU���
øON�J�Q�Q�VRQXQGD�\DSÕODQ�NRNWH\OGH�NDWÕOÕPFÕODU�ELUDUD\D�JHOHUHN�RWRPDV\RQ�VHNW|U�Q�Q�VRUXQODUÕQÕ�
J|U�úW�OHU���
6HPSR]\XPXQ����J�Q�Q�Q�LON�RWXUXPXQGD�RWXUXP�EDúNDQOÕ÷ÕQÕ�(02�ø]PLU�ùXEHVL�<|QHWLP�.XUXOX�
%DúNDQ�<DUGÕPFÕVÕ�0XVD�d(d(1�\�U�WW���$7$(5
�GH�J|UHY�\DSDQ�YH�D\QÕ�]DPDQGD�6HPSR]\XPXQ�
<�U�WPH� .XUXOX� �\HOL÷LQL� GH� �VWOHQHQ� $KPHW� g=(1ø5� �.RMHQHUDV\RQ� VDQWUDOOHULQGH� $*
GH�
VHQNURQL]DV\RQ� \DSÕOPDNVÕ]ÕQ� GHYUH\H� DOÕQPDVÕ��� (1.2� ILUPDVÕQGDQ� &LKDQ� <80857$&,�
�-HQHUDW|UúHEHNH� VHQNURQL]DV\RQ� RWRPDV\RQX��� 6&+1(ø'(5� ILUPDVÕQGDQ� +DOLO� .2d$.� �(QHUML�
GD÷ÕWÕP�YH�L]OHPH�RWRPDV\RQ�VLVWHPOHUL��KDNNÕQGD�ELOGLULOHULQLQ�VXQXODUÕQÕ�JHUoHNOHúWLUGLOHU���
%DúNHQW� hQLYHUVLWHVL� (OHNWULN� (OHNWURQLN� 0�KHQGLVOL÷L� %|O�P�� %DúNDQÕ� 3URI�'U�� 7XUKDQ�
dø)7dø%$ù,� WDUDIÕQGDQ� \�U�W�OHQ� ��RWXUXPGD� G|UW� ELOGLUL� VXQXOGX�� 6HOoXN�hQLYHUVLWHVL
QGHQ�$NLI�
'85'8� �0DNLQH� RWRPDV\RQXQD� |UQHN� RODUDN� XQ� IDEULNDODUÕQGD� NXOODQÕODQ� YDOV� PDNLQDVÕ�
RWRPDV\RQX���\LQH�D\QÕ�NRQXGD�ø1$.217(.�ILUPDVÕQGDQ�7ROJD�0XUDW�g='(0ø5�LVH��3ROL�UHWDQ�
WDEDQ�PDNLQDVÕ� RWRPDV\RQX�� NRQXODUÕQGD� ELOGLULOHU� VXQGXODU�� $\QÕ� RWXUXPGD� �5RERWODUÕQ� \|U�QJH�
SODQODPDVÕQGD� \DSD\� VLQLU� D÷ODUÕQÕQ� NXOODQÕPÕ�� LVLPOL� ELOGLUL\L� *HE]H� <�NVHN� 7HNQRORML�
(QVWLW�V�
QGHQ�0XUDW� (6ø1� VXQGX�� (652%27(.� ILUPDVÕQGDQ� -RKQ� %�OHQW� $7(ù� LVH� �5RERW� YH�
SURVHV�RWRPDV\RQX��NRQXVXQGD�oDOÕúPDODUÕQÕ�DNWDUGÕ���
g÷OH�DUDVÕQÕQ�DUGÕQGDQ�\DSÕODQ�RWXUXPX�(02�ø]PLU�ùXEHVL�<|QHWLP�.XUXOX�h\HVL�$��&XPKXUL\HW�
$/3$6/$1� \�U�WW��� 6HPSR]\XPXQ� VRQ� RWXUXPXQGD� ø]PLU� ùXEH� *�YHQOLN� YH� <DQJÕQ� $OJÕODPD�
8\DUPD�.RPLV\RQX� DGÕQD� KD]ÕUODQDQ� �%LQDODUGD� (OHNWURQLN� *�YHQOLN� 6LVWHPOHUL�� NRQXOX� ELOGLUL\L�
g]FDQ�8ö85/8� VXQGX��+21(<:(//� ILUPDVÕQGDQ�%DKDGÕU�'(0ø5$<� �'LUHFW�'LJLWDO�&RQWURO�
�''&�� WHPHOOHUL� YH� HQHUML� \|QHWLPL��� *2'ø21�%LOJL� +L]PHWOHUL� ILUPDVÕQGDQ� 5R\�.hdh.$7(ù�
�2WRPDV\RQ�\DWÕUÕPODUÕQGD�PDNVLPXP�NDUOÕOÕN�LoLQ�\D]ÕOÕP���*HE]H�<7(�YH�78%ø7$.�8(.$(�QLQ�
RUWDN� oDOÕúPDVÕ� RODUDN� 6HUNDQ� dD÷ODU� h1$/� LVH� 6HPSR]\XPXQ� VRQ� ELOGLULVL� RODUDN� �%XODQÕN�
PDQWÕNOD�NRQWURO�LoLQ�JHQHO�DPDoOÕ�ELU�DUDELULP�YH�\D]ÕOÕPÕ�QÕ�VXQGX���
6HPSR]\XPGD�\DSÕODQ���RWXUXPGD�VXQXODQ����ELOGLULQLQ�DUGÕQGDQ��2WRPDV\RQGD�6WDQGDUGL]DV\RQ��
EDúOÕNOÕ� SDQHOH� JHoLOGL�� 3DQHO� ùXEH� %DúNDQÕPÕ]� 0DFLW� 087$)
� ÕQ� \|QHWLPLQGH� $7$6(/�
ILUPDVÕQGDQ� $ULI� 6g</(0�� 3(7.ø0� (QVWU�PDQ� %DNÕP� 0G�� <UG�� 6XKD� +(5'$ö'(/(1��
7h35$ù� ø]PLU� 5DILQHUL� 3URMH� %Dú� 0�KHQGLVL� gPHU� +DOXN� <,/0$=� YH� %DúNHQW� hQLYHUVLWHVL�
(OHNWULN� (OHNWURQLN� 0�KHQGLVOL÷L� %|O�P�� g÷UHWLP� h\HVL� 3URI�� 'U�� 7XUKDQ� dø)7dø%$ù,
� QÕQ�
NDWÕOÕPÕ�LOH�JHUoHNOHúWLULOGL���
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3DQHOGH�LON�NRQXúPDFÕ�RODUDN�\HU�DODQ�gPHU�+DOXN�<,/0$=�NRQXúPDVÕQGD�|]HW�RODUDN�úX�NRQXODUD�
GH÷LQGL�� �2WRPDV\RQ� VHNW|U�QGHNL� VWDQGDUW� ROXúWXUDQ� HQ� NDSVDPOÕ� RUJDQL]DV\RQODUGDQ� EHONL� GH�
ELULQFLVL�RODQ�,6$�YDNIÕ���,QVWUXPHQW�6RFLHW\�RI�$PHULFD�����\ÕOOÕN�ELU�JHoPLúH�VDKLS��%X�WDULKVHOOLN�
EL]L�øNLQFL�'�Q\D�VDYDúÕ�VRQUDVÕQD�J|W�U�\RU���2WRPDV\RQ��V|]F�÷�QH�V|]O�NWHQ�EDNWÕ÷ÕPÕ]GD�|]HW�
RODUDN� úX� WDULIL� J|U�\RUX]�� �%LU� SURVHG�U�Q�� SURVHVLQ� \D� GD� HNLSPDQÕQ� NHQGLOL÷LQGHQ� oDOÕúPDVÕQÕ�
VD÷ODQPDVÕ��������
3QRPDWLNOH� EDúOD\DQ� V�UHo� GHQHWLPLQLQ� YDUDFD÷Õ� QRNWD� LOH� U|OH� WDEDQOÕ� RWRPDV\RQ� VLVWHPOHULQLQ�
YDUDFD÷Õ� QRNWDODU� HOEHWWH� D\QÕ� ROPD\DFDNWÕ�� 1LWHNLP� |]HOOLNOH� ����
ODUGDQ� EDúOD\DUDN� J�Q�P�]H�
NDGDU� JHOHQ� ELU� 3/&�'&6� P�FDGHOHVL� oR÷X� NH]� NXOODQÕFÕ\Õ� VHoLP� \DSDUNHQ� J�o� GXUXPODUGD�
EÕUDNPÕúWÕU�� %X� V�UHo� J�Q�P�]GH� 0HOH]� NRQWURO� VLVWHPOHUL� YH� 6DQDO� NRQWURO� VLVWHPOHULQLQ�
JHOLúPHVL\OH�HQWHJUDV\RQD�GR÷UX�LOHUOHPHNWHGLU����
gPHU�+DOXN�<,/0$=�NRQXúPDVÕQÕ�2WRPDV\RQGD�VWDQGDUWODúPD�DUWÕN�JOREDO�ROPDN�]RUXQGD�ROGX÷X��
\DQL� PDKDOOHQLQ� \DNÕúÕNOÕVÕ� RODUDN� ELU� \HUH� YDUPDN� P�PN�Q� ROPDGÕ÷Õ�� QH� \DSÕ\RUVDN� HYUHQVHO�
JHoHUOLOL÷L�RODQ�VWDQGDUWODUÕ�|Oo��RODUDN�DOÕQPDVÕ�JHUHNOLOL÷LQL�YXUJXOD\DUDN�QRNWDODGÕ���
øNLQFL� NRQXúPDFÕ� RODUDN� $ULI� 6g</(0� NRQXúPDVÕQGD�� 2WRPDV\RQGD� SURMHOHQGLUPH� NRQXVXQXQ�
|QHPLQH�GLNNDW�oHNWL��0�úWHULQLQ�SURMHVLQL�oRN�L\L�WDQÕPODPDVÕ�JHUHNWL÷LQH�GH÷LQHQ�$ULI�6g</(0��
H÷HU� ELU� ILUPDQÕQ� NHQGL� SURMHVLQL� �UHWHFH÷L� YH� GH� LOHULGH� GHQHWOH\HFH÷L�� QH� LVWHGL÷LQL� RUWD\D�
NR\DELOHFH÷L� ELU� WHNQLN� HNLEL� \RNVD� PXWODND� E|\OH� ELU� KL]PHWL� ELU� SURMH� P�KHQGLVOLN� P�úDYLUOLN�
ILUPDVÕQGDQ�DOPDN�]RUXQGD�ROGX÷XQX�GD�YXUJXODGÕ���
7HPHO�P�KHQGLVOLN�RQD\Õ� LoLQGH�EXOXQPDVÕ� JHUHNHQ�GRN�PDQODUÕQ�GD� VRQ�GHUHFH�|QHPOL�ROGX÷XQX�
EHOLUWHQ� $ULI� 6g</(0� KDQJL� \DWÕUÕPGD� ROXUVD� ROVXQ� N�o�N� ELU� VLVWHPGH� GDKL� GRN�PDQWDV\RQXQ�
\DSÕOPDVÕ� JHUHNWL÷LQL� DoÕNODGÕ�� 7DULIOHQGLUPHOHULQ� \HULQGH� YH� ]DPDQÕQGD� \DSÕOPDVÕ� JHUHNWL÷LQH�
NRQXúPDVÕQGD�\HU�YHUHQ�6g</(0��VRQ�RODUDN�VWDQGDUGL]DV\RQ�NDYUDPÕ��]HULQGH�GXUGX���
3DQHOLQ� �o�QF�� NRQXúPDFÕVÕ� 6�KD� +(5'$ö'(/(1� NRQXúPDVÕQÕ� ú|\OH� V�UG�UG��� �øQJLOL]FHGH�
(QJLQHHU� �0�KHQGLV�� NHOLPHVLQLQ� N|NHQL� /DWLQFH
GHNL� \DUDWÕFÕ� NLúL� DQODPÕQD� JHOHQ� �,QJHQLDWRUHP��
GHQ�JHOPHNWHGLU���
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